Engineering Mechanics

Equilibrium

“Any system of forces which keeps the body
at rest is said to be in equilibrium”.

Conditions of Equilibrium:-

1. For coplanar concurrent Forces
XFa=0 or XFx=0
XFv=0 or XFy=

Forces Horizontal
n) (x-axis along)

& F

Summation Forces Vertical
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where,

Y Fu = 0, Algebraic sum of components of all
forces along X-axis must be equal to
Zero.

¥ Fy = 0, Algebraic sum of components
forces along Y-axis must be@ to

Zero.

2. For coplanar non-concu G&Forces
2Fa=0 or
rio o B
XM=0

where, @

XFa=0A r ic sum of components of all

along X-axis must be equal to

Z@ %0, Algebraic sum of components of all

forces along Y-axis must be equal to

Zero.
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¥ M = 0, Algebraic sum of moments of all
forces about any point in their plane must
be equal to zero.

Free Body Diagram (FBD)

If all active and reactive force ting
on a free body are shown, the diagram is
known as Free Body Diagram (F

Active Force = (Applied nd weight of

a body)
Reactive Force = &gr, String, Hinged
roller support, c

\

R: Reactions offered by Floor

<— Block

W W: Weight of the Block

&
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Lami’s Theorem

(Equilibrium of three coplaner concurrent
forces)

Statement

“If three forces acting at a point on a kody
keep it at rest, then each f s

proportional to the sine of the anglel(between
the other two forces.” &

@émﬁ - siny
o ﬂQ@\ between Q and R

B ngle between P and R

Mathemat1

v = Angle between Q and P




